Objective: The aim of this paper is to assess the level of knowledge on HIV/AIDS and its risk factors, attitude towards HIV/AIDS and AIDS patients and its transmission, and to identify high risk behaviors associated with HIV/AIDS among university students in the Xinjiang Uyghur Autonomous Region. Methodology: A crosssectional survey was conducted among students enrolled in two universities, the Xinjiang University (XU) and Xinjiang Medical University (XMU). Data was collected using validated self-administered standardized questionnaire on knowledge, attitude and practice regarding HIV/AIDS among 200 students from XU and 200 students from XMU who agreed to participate in the study Result: Among the 400 students who participated in the study, the mean knowledge score was 19.3 +5.5 and their knowledge score ranged from 2 to 30. Two hundred and ninety eight (74.5%) students had knowledge score above 15. Mean knowledge scores were significantly higher among males (p=0.04), those who majored in medical courses (p= 0.01), those in the final year of study in university (p=0.04) and by ethnicity, among Han Chinese (p=0.00). However only 33.3% of the students had positive attitude towards HIV/AIDS and patients with HIV/AIDS. Mean attitude scores were not significantly different by sex, study major, year of study or ethnicity. With regards to high risk behaviors associated with HIV transmission, 15.8% of these students had at least one risk behavior related to unprotected sexual exposure. High-risk behavior was significantly higher among males (p=0.03) and first year students (p=0.03). Conclusion: Our study found most Xinjiang university students had good knowledge, but negative attitude towards HIV/AIDS and HIV/AIDS patients, and 15% of them reported having at least one high-risk behavior related to sex and unprotected sex. Thus HIV/AIDS health education efforts should be intensified to change attitude and practice among university students in Xinjiang especially among female students, newly enrolled students, and among the Uyghur and other minority students.
Introduction
Acquired Immunodeficiency Syndrome (AIDS) has become one of the most serious health problems in the world. Since China's first detected case of HIV in 1985, the official estimate of HIV cases in the country had reached 650,000 at the end of 2005, yielding a national infection rate of 0.05 percent (Ministry of Health China, UNAIDS and WHO 2005) . About three-quarters of these infected people live in five Chinese provinces: Yunnan, Henan, Xinjiang, Guangxi and Guangdong. Today, people living with HIV/AIDS are present in all the 31 provinces and municipalities of China. Although the 2005 estimate of 650,000 cases is lower than the previous figures, the epidemic is spreading more rapidly, with an estimated 70,000 new cases of HIV infection and 25,000 AIDS deaths per year as of 2005 (Ibid) . However, these figures are only estimates. About half a million or more persons in China, or about 80 percent of those HIV-positive, do not know their status and the health authorities do not know who they are (National Population and Family Planning Commission of China 2006). A survey recently conducted among some 1,000 people in four Chinese municipalities suggests that 72.6 percent of respondents think HIV/AIDS has nothing to do with them, and that they cannot personally take steps to contain the epidemic (National Population and Family Planning Commission of China 2006). Furthermore, there is widespread agreement that HIV transmission is moving from within the so-called "high risk groups" into the general population, mostly through unprotected sexual relations. Public awareness about the epidemic continues to be fairly low, increasing the opportunity for the epidemic to spread rapidly. In 2003, the United Nations Joint Program on HIV/AIDS (UNAIDS) projected that the number of people living with HIV/AIDS in China will exceed 10 million by 2010 if the country does not mount a prompt and aggressive response (UNAIDS 2004).
As for Xinjiang Uyghur Autonomous Region of China, the first HIV positive case was discovered in 1995, although it is likely the disease was present there many years prior to this time (People's Daily 2004) . Since then the number of HIV cases in Xinjiang has risen considerably. As of June 30, 2006, the number of confirmed HIV/AIDS cases in Xinjiang had reached 16,035. However according to the official estimates, there are some 60,000 HIV-positive persons living in Xinjiang, making it the fourth most-affected province in terms of total cases (Gill & Song 2006) . Demographically, Xinjiang is also more populated by minorities especially Muslim Uyghur compared other areas which are dominated by Han Chinese. HIV is efficiently spread through the sharing of needles by intravenous drug users (IDUs). Until recently, IDUs made up the vast majority of HIV cases in China, and this was particularly the case in Xinjiang. Xinjiang borders eight other countries including Afghanistan, Pakistan and the newly independent Central Asian countries some of which are well known poppy growing areas and sources of drugs. In the past, over two-thirds of Chinese HIV infections were contracted through intravenous drug use with infected needles. Although the nationwide proportion of new HIV positive cases contracted through intravenous drug use declined to 48.6 percent in 2005, the spread of HIV through intravenous drug use will remain significant and difficult to combat. Official data published in 2005 show that HIV prevalence among IDUs has more than tripled from 1.95 percent in 1998 to 6.48 percent nationwide in 2004 (Gill & Song 2006) . In some areas of Xinjiang, the HIV prevalence rate among IDUs has reached a staggering 89 percent (MOH of China, UNAIDS and WHO 2005) .
Globally, it is known that there is a lack of HIV knowledge among youth between the ages of 15-24. The World Health Organization states that youths are at the epicenter for preventing the progression of the HIV/AIDS pandemic (WHO, 2004) . The WHO estimates that youths ages 15 to 24 comprise 50% of all new HIV infections and consequently must be targeted for education in decreasing transmission and reducing the stigmatization of an HIV diagnosis (WHO, 2004) .
In many parts of the world, young people in this age-group are at particularly high risk of HIV infection from unprotected sex, sex between men and IV drug-use because of the very high prevalence rates often found amongst people who engage in these behaviors. Young people are also often especially vulnerable to exploitation that may increase their susceptibility to infection. For Xinjiang, there has been a series of studies conducted in various parts of the region on various topics in health but there are few published studies on HIV/AIDS among medical students non of studies have been geared towards HIV/AIDS among university students. A study on medical students was conducted in 2007 but to date there are no studies comparing university students who enrolled in medical and nonmedical programs as well as by other characteristics of students in Xinjiang. Our study was conducted among medical and non-medical students. It is prudent to conduct this study among university students in Xinjiang in order to ascertain their knowledge, attitude and practice (KAP) regarding HIV/AIDS. University students in general are the most educated of the youths and their KAP on health can be an indicator of the magnitude of the problem among youths in Xinjiang.
Aims
The aims of this study were to assess the level of knowledge on HIV/AIDS and its risk factors, attitude towards HIV/AIDS and AIDS patients and its transmission, and to identify high risk behaviors associated with HIV/AIDS among university students in Xinjiang.
Methodology

Study Design and Data Collection
A cross-sectional survey was conducted using self-administered questionnaires among university students in two public universities in Urumqi Xinjiang. These were students who registered for non-medical degree programme in Xinjiang University (XU) and the medical degree programme in Xinjiang Medical University (XMU). Students were informed of the study prior to their class sessions and were encouraged to participate. Those who agreed to participate were asked to complete a set of questionnaires. The questionnaires were distributed to the students at the end of their scheduled class sessions with cooperation of the lecturer in charge. The questionnaires were completed in class and took an average of twenty minutes to complete. The completed questionnaires were retrieved immediately after the sessions.
Sample size and sample selection
The sample size of the study should be between 392 and 524 respondents. These figures were obtained after considering sample size calculation based on a two-sided hypothesis tests for two population proportions (Lwanga and Lemeshow, 1991) . Assuming level of significance at 5%, power of 80%, smallest prevalence of P1 or P2 (e.g. proportion of practice level in two populations/groups) at 45%, and the difference in two populations (P1-P2) at 0.1, the sample size will be 392. However, if power is 90% and all other parameters being equal, the sample size should be 524. However because of time and cost constraint we decided to collect data from a sample of 400 students.
Samples were purposively selected to include equal numbers of students by sex, year of enrolment and study major (medical or non-medical). In this study we collected data from 100 first year non-medical students and 100 final year non-medical students from XU, while the other respondents were 100 first year medical students and 100 final year medical students from XMU. We also selected 200 male and 200 female students distributed by year of enrollment from the 2 universities. For XU, we selected students from Law programme and IT programme. For XMU, we only selected students from the medical Programme.
Study location
This study was conducted in Xinjiang Uyghur Autonomous Region of the People's Republic of China. Xinjiang is in the North-Western part of China and is a large, sparsely populated area (spanning over 1.6 million sq. km) which takes up about one-sixth of the country's territory. Xinjiang borders the Tibet Autonomous Region to the south and Qinghai and Gansu provinces to the southeast, Mongolia to the east, Russia to the north, and Kazakhstan, Kyrgyzstan, Tajikistan, Afghanistan, Pakistan and India to the west. There are about eight public universities and five public colleges in Xinjiang but this study was carried out in Xinjiang University and Xinjiang Medical University, two of the six public universities located in the city of Urumqi, the capital of Xinjiang. The total enrolment of XU was 38,000 students while that of XMU was around 12,400 students.
Questionnaire
The study instrument was a self-administered questionnaire which comprised of four parts. Part A related to respondent's socio-demographic background, part B on knowledge regarding HIV/AIDS, Part C on AIDS Attitude Scale, and Part D on high risk behavior or practice related to HIV/AIDS transmission.
The knowledge, attitude and practice questionnaire was modified from the instrument used by a survey on HIV/AIDS knowledge, attitude & practice (KAP) reported by the Department of Education, Free State South Africa (2006) which was adopted from the WHO AIDS Questionnaire (WHO 1990) . Knowledge was assessed using a 31-item questionnaire which includes knowledge on ways of infection, myths, disease detection and progression, and treatment and prevention of HIV/AIDS. Attitude was assessed using a 10-item questionnaire on attitude towards HIV/AIDS and with HIV/AIDS patients. The questions on high risk behaviors had 11 items related to unprotected sex and needle sharing. The English questionnaire was translated into simple Chinese and back translated into English. Prior to the survey, the questionnaire was pre-tested to assess its clarity, sequencing and time needed to complete. Pre-test of questionnaire was done on twenty respondents who were chosen to ensure that the questions are easily understood. The result of the pre-test was used to improve the phrasing of questions in the questionnaire.
Questionnaire validation tests showed that the Alpha Cronbach was 0.87 for knowledge, 0.71 for attitude and 0.72 for risk behaviors.
Scoring
For knowledge, each right response was given a score of 1 while a wrong or unsure response was scored 0. Total knowledge scores can range between 0-31. Knowledge scores from 0 to 15 were considered as poor knowledge while knowledge scores more than 15 was considered as having good knowledge regarding HIV/AIDS. Attitude towards HIV/AIDS patients was assessed using a 10-item questionnaire where attitude scores between 0 to 5 were considered as negative attitude, and scores 6 to 10 were considered as positive attitude. High risk behavior or practice was assessed using an 11-item questionnaire where report of at least one negative behavior related to HIV transmission is considered as having high risk behavior.
Ethics consideration
The study proposal was approved by the Universiti Kebangsaan Malaysia Medical Research and Ethics Committee, (Ethics Approval Reference FF-173-2008) . Prior to data collection, all study participants were given information on the study and assured that all data is confidential and will only be analyzed as aggregates. All respondents signed the informed consent form before participation.
Result and Discussion
Data analysis was done using Statistical Package for Social Sciences (SPSS) Version 12. We described sociodemographic distribution using frequency and percentage and for analysis of the risk factors of KAP, we used the Chi-square test.
Response Rate
Four hundred students agreed to participate and completed the questionnaire after open recruitment of students in the selected faculties at the two universities. Thus we achieved 100 percent of the sample size we set for our study.
Student's profile
The mean age of the 400 respondents was 21.5±4.0 years, and ranged from 18 to 25 years. There were 29 (7.3%) 18 year-, 59 (14.5%) 19 year-, 81 (20.3%) 20 year-, 117 (29%) 23 year-, 79 (19.8%) 24 year-, and 35 (8.8%) 25 yearold respondents. In the study the majority of them, 381 (95.3%) were single, 10 (2.5%) were married and 9 (2.3%) were divorced. With regards ethnicity, 190 (47 %) of the respondents were Uyghur, 154 (38.5 %) were Han Chinese and 56 (14 %) were other minorities. By design we had 200 male and 200 female respondents.
Outcome of study
HIV/AIDS knowledge
Among the 400 respondents, only 109 (27.3%) respondents had attended an HIV/AIDS related lecture or training programme in their university. Table 1 shows the level of knowledge for all respondents and comparison by sex, study major, year of study and ethnicity. Most of the students, (74.5%) had good level of knowledge with total scores of more than 15. More than 80% of the respondents knew that HIV/AIDS could be transmitted via sharing syringes/needles as well as vertical transmission from mother to child, and about 65-75% thought condom can prevent HIV transmission during sexual intercourse. However many misconceptions still remain, for instance, 43.2% of them did not know it is possible to have a negative HIV blood test in the first couple of months after becoming infected with HIV; 59.5% thought one can get HIV through mosquito bite; and 38.5% thought HIV/AIDS is homosexual (gay) people's disease. Overall mean knowledge score for the 400 respondents was 19.3± 5.5. Their knowledge scores range from 2 to 30. Mean knowledge scores was significantly different by sex (p=0.04), study major (p= 0.01), year of study (p=0.04) and ethnicity (p=0.00) in university.
<Table 1>
Attitudes towards HIV/AIDS
Generally only 33.8% of respondents had positive attitude towards HIV/AIDS and patients with HIV/AIDS. Our analysis showed 86.0% of the respondents indicated that people with HIV&AIDS are like any of them and need their help and support. However our analysis also showed 84.3% of the respondents thought their friends will avoid them if they were found to be HIV positive; 75.8% felt it will not be easy for them to tell their friends they are HIV positive; 70.3% thought they will be dismissed from the university if they were found to be HIV positive; 54.0% felt that persons with HIV/AIDS deserve it; 52.5% reported they will not be comfortable to study with students who are HIV positive; 51.5% felt that students infected with HIV/AIDS should have separate washing and toilet facilities at school and 30.0% felt that HIV infected students should be treated differently. The attitude scores can range between 0-10 and the mean attitude scores was 4.82 ± 1.85. Mean attitude scores were not significantly different by sex, year of study, study majored or ethnicity. Table 3 shows 15.8% of all respondents had at least 1 risk behavior related to HIV/AIDS transmission. About 10% reported having unprotected sex (sex without condom); 6.0% had more than 1 sexual partner; 3.3% reported having sex with sex workers; and 4.5% reported having sex under the influence of alcohol. In this study, 19.5% Uyghur, 11.0% Han Chinese, and 16.1% other minorities reported a least 1 high risk behavior but the difference by ethnicity was not statistically significant (p=0.095). However, significant more male than female students reported having risk behavior (p=0.039). We found no significant behavior difference between medical and non-medical students (p=0.680) and contrary to our beliefs, more first year students reported risk behaviors compared to their final year seniors (p=0.039).
<Table 2>
Risk behaviors
<Table 3>
Discussion
This study showed that in general students in Xinjiang had relatively high level of knowledge on issues related to HIV/AIDS transmission, since 74.5% of the respondents had good level of knowledge. This study also found that more medical students had good knowledge than non-medical students but their attitude towards HIV/AIDS and patients with HIV/AIDS was not significantly different. Knowledge of the first year students was also lower than their seniors. This was similar to a study conducted by Nei and Shen (2006) on the knowledge, attitude and behavior status on AIDS among college students in Guangzhou. Nei and Shen (2006) found the level of knowledge was significantly different between medical students and non-medical students and year of study in university . Lönn, et.al (2007) conducted a study among medical students in the Xinjiang Medical University in 2006 and found that all but one student had heard about HIV/AIDS and approximately 95% knew the most common routes of transmission are sexual contact, mother-to-child transmission, and sharing needles. Eighty percent also knew that HIV in breast milk can be transmitted through breastfeeding. However, based on in-depth interviews of 20 students who participated in his study, Lönn et.al found the students' knowledge of HIV/AIDS seems superficial. A study by Xiaodong Tan (2006) on HIV/AIDS knowledge, attitudes and behaviors among undergraduate students in China, found that students majoring in medicine performed better (more knowledgeable and tolerant) than non-medical students.
Only a third (33.8%) of the students in this study had positive attitude towards HIV/AIDS and patients with HIV/AIDS. This finding was lower than that found in a study by Zou and Wang (2006) based on a survey of AIDS knowledge, attitude and behavior among students in Linyi City. In that study they found that 41.5% of students had positive attitude towards HIV/AIDS patients. In this study we found 24.3% respondents indicated that it would be easy for them to tell their classmates that they are HIV positive. This is similar to Lönn, et.al study on medical students in northwestern China, who found 28% of the undergraduate and 17% of the postgraduate students would not tell anyone if they were infected with HIV. Many studies have reported good knowledge on HIV/AIDS but negative attitude is still prevalent. From our study, although students had good knowledge regarding HIV/AIDS, they still harbor negative attitude towards HIV/AIDS and HIV/AIDS patients. Knowledge alone is not enough to change attitudes towards people having HIV/AIDS, but deep seated social and cultural factors such as religion, attitude towards ill-health and risk behaviors especially sexual behaviors can affect attitude too.
In this study, 15.8% of our respondents reported having at least one risk behavior related to unprotected sexual exposure and 3.0% reported sharing needles. This was higher than the assessment of HIV/AIDS knowledge, attitudes and behaviors of Chinese students made by Tan et al. (2007) . Tan et al. found only 6.9% of students they assessed reported a bad practice. Huang, et.al (2005) study on knowledge, attitude, behaviors, and perceptions of risk related to HIV/AIDS among Chinese university students in Hunan found that 14% of Chinese university students were sexually active and risk behaviors tended to increase with age. In addition, 24% of the students in their study considered themselves to be at moderate to very high risk of contracting HIV and 40% of the sexually active students never used condoms. In this study, almost all our respondents believed condom can prevent HIV but 15.8% of our respondents admitted having at least one risk behavior related to unprotected sexual exposure. In practice, sexually active students are still shy to buy condom, especially among Uyghurs because of religious and sociocultural norms related to youths especially unmarried youths.
This study suggests that the education system needs to implement specific and focused educational programs for students in university and promote health promotion. It is important that university students understand HIV prevention and transmission, as well as develop positive attitude and good practice. The university is a good place and time to have peer education programmes that address self esteem, healthy sexual attitudes, as well as to be socially active, accepting and caring. Taking into consideration the fact that not all students are sexually active, developing messages geared towards them while offering strategies that help students delay sex, refuse sex, or negotiate safer sexual practices should be included. This program must give students an understanding of why it is more advantageous to abstain from sex, without promoting unnecessary fear.
Strengths and limitations of the study
This study examines knowledge, attitude and behaviors on HIV/AIDS among medical and non-medical students from different universities in Xinjiang (Xinjiang University and Xinjiang Medical University). An earlier study in 2007 was only conducted among medical students from the Xinjiang Medical University (Lönn, et.al 2007) . Xinjiang as a region is in many ways different from the rest of China due to its long borders and ethnic composition. This study addressed an important issue in this region since Xinjiang borders many countries, some of which are well known poppy growing areas and narcotic trading routes.
There are some limitations in this study. First, this study was designed a cross-sectional survey using selfadministered questionnaires. Information bias may occur since the questionnaires may generate biased and preconceived answers. The questionnaires did not cover contents related to students' religion, family background, income and resident, when in fact, these factors might directly influence their knowledge, attitude and practice regarding HIV/AIDS. Second. The results obtained in this study should not be generalized to all Xinjiang youths or to all university students in Xinjiang since this study was carried out in only two universities in the capital, Urumqi and among students from limited faculties in these two universities.
Conclusion
Knowledge of HIV/AIDS is good but about two-thirds of the university students in Xinjiang had negative attitude towards HIV/AIDS and HIV/AIDS patients. This negative attitude will lead to discrimination and delay in seeking treatment for fear of discrimination. At the same time about 15% of these students reported having at least 1 high risk behavior related to sex and unprotected sex. In view of the limited extent of HIV/AIDS awareness programme at the universities, since only 27.3% of respondents had attended such education programme, the universities should increase their HIV/AIDS health education efforts to all students, and especially to female and non-medical students. It should also target Uyghur and the other minorities since their level of knowledge on HIV/AIDS is significantly lower than that of the Han Chinese. Knowledge alone is not enough to prevent HIV/AIDS but strategies to instill positive attitude and good practice for preventing HIV/AIDS transmission should be implemented.
Recommendations
The information on the KAP of university students in Xinjiang can reflect the gaps in HIV/AIDS KAP among youths in urban Xinjiang. It is possible that youths not enrolled in institutes of higher learning may be experiencing even greater gaps on knowledge of prevention of HIV/AIDS. Universities in Xinjiang should offer health education programme related to HIV/AIDS prevention among their students. This can help to improve the student's knowledge and correct any misconception regarding HIV/AIDS. High knowledge level improves student's attitude towards HIV/AIDS and training programmes or lectures regarding HIV/AIDS can help students practice good HIV/AIDS prevention behaviors. Beside health education, intervention strategies must focus on behavioral changes towards safer sex, and changing the negative attitude towards HIV/AIDS and those infected with HIV. This is to ensure prevention of rapid transmission of HIV and early screening of exposed youths. 
